Effects of cis-unsaturated free fatty acids on PKC-epsilon activation and nicotinic ACh receptor responses.
Linoleic acid (C18:2omega6) (10 microM) depressed ACh-evoked whole-cell membrane currents followed by potentiation of the currents in Xenopus oocytes expressing Torpedo ACh receptors. The potentiation was never obtained with linoleoylamide (10 microM), which contains CONH2 instead of COOH on linoleic acid. In the assay of protein kinase C (PKC) using a reversed phase high-performance liquid chromatography, linoleic acid activated PKC-epsilon but linoleoylamide otherwise had no effect on it. Of a variety of cis-unsaturated free fatty acids with 20 hydrocarbon chains (C20), 8-eicosenoic acid (C20:1omega12) potentiated ACh receptor channel currents without depression. 11,14-Eicosadienoic acid (C20:2omega6), 5,8,11-eicosatrienoic acid (C20:3omega9), 5,8,11,14-eicosatetraenoic acid (arachidonic acid) (C20:4omega6), and 5,8,11,14,17-eicosapentaenoic acid (C20:5omega3) depressed and potentiated the currents. In contrast, only a depression was obtained with 5-eicosenoic acid (C20:1omega15), 11-eicosenoic acid (C20:1omega9), and 8,11,14-eicosatrienoic acid (C20:3omega6). All the free fatty acids (C20) involved PKC-epsilon activation, with no significant difference in the potency among them. Taken together, it appears that carboxyl on cis-unsaturated free fatty acids plays a significant role in PKC-epsilon activation and potentiation of nicotinic ACh receptor responses. The role of the number and position of the cis-double bonds in the receptor responses, however, remains an open question.